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earn- the sixth and following runs right across the joint tecause the slag
would tend to solidify at one side while the other side was^>eing operated
on and slag inclusions and an unsound weld would result. In these
mutli-layer welds the surface of each layer should not be more than
slightly convex otherwise there will be a tendency for slag to be trapped
at the low corners ; a flat or concave surface can be obtained by pausing
slightly at each side of the run during the weaving motion, but no pause
should be made at the inner sides of runs 6-14 in Fig. 122 d. The sizes
of runs are usually specified by giving the length of the run to be laid
down per electrode and the gauge of the electrode must, of course, be
given ; thus a 10/6 run is one made with a No. 10 gauge electrode in
such a manner that each (18 in.) electrode lays down 6 in. of deposit;
this figure allows for a discard of about \\ in. from each electrode.

Multi-layer welds have the advantage that each succeeding layer refines
the structure of the preceding one and thus makes the weld as a whole
more ductile.

Atomic Hydrogen Welding. In this process a stream of hydrogen
is passed fthrough an arc that is struck between two tungsten electrodes,
with the result that it is dissociated into its constitutent atoms. As the
hydrogen atoms pass away from the region of the arc they reform into
molecules and the energy that was absorbed in splitting the molecules
originally is evolved as heat; this heat brings about fusion of the metal
being welded. The hydrogen molecules subsequently combine with the
oxygen of the atmosphere to produce water vapour and a small amount
of heat is evolved thereby, a fan-shaped flame being formed. The prin-
cipal advantages of the process are the almost complete elimination of
contamination of the weld by the atmosphere, and sounder and more
ductile welds, due partly to the comparatively slow cooling of the weld
metal consequent on the liberation of heat in the outermost regions where
the hydrogen combines with oxygen. The process is particularly suc-
cessful on thin plates and on corrosion-resistant materials and can be
performed by hand or in automatic machines.

Automatic Welding Machines. While the majority of arc welding
is, probably, done manually quite a large amount is done in semi-
automatic machines. These consist essentially of a head that is capable
of travelling, at different rates, along the line of the required weld and
which carries some form of feeding mechanism to feed the electrode and
maintain the arc. The electrode is usually in the form of a continuous
coil and the feeding mechanism is a small electric motor. Means of
supporting and clamping the work are invariably incorporated in the
machine. When the weld is circular the electrode head is usually
stationary and the work is rotated underneath it. The electrode feeding
motor is controlled by relay systems operated by the voltage across the
arc and electro-magnetic means for stabilising the arc are commonly^